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eH(carrier)^ #5L(mobi 1 ity)» *IH^: ^ SlS-^ , ^ i^sf 

£ °1» SI^H, *>7l Sj-fljvi] IS. £*1 £] ^ o]^ sl-tMr^- 

1] 




51-4 



^0 



1020010023039 #^ 2002/12/27 

*d7}^*M ^-R-£l^ -B-71 o}^ (double spiro) ?27} 

(dopant) ^ SU^, ^l^tt i4t ^1^>^* °fl ^ 

£ 1 

^3., -S-71 Jl-g-^j, ^ o]^ ; ^> o]^, Jr^., £ 



51-5 



1020010023039 #^ <Qx}: 2002/12/27 

°1^ ^^5.^ 711-^1- f-fi-^ #7} ^{ELECTRONIC DEVICE COMPRISING 
ORGANIC MATERIAL HAVING DOUBLE SPIRO STRUCTURE} 

-g- ^71 dt^Hl ^ ^J^S., ^<s] -§-#-§- 7^J1, jL^o] ^Jl, 7 fl 

^^(carrier)^ ^(mobility)* *fl<H^ ^ , -fM ^7.}9\- ^ -fi-7l 

* *J= A oM^ ^ ^21 7H^ O]^ ^jg. ^ -fM XWfe #71 ^7.} 

<H1 30m. 

^ #7>^ol 7fl^^>^ Hl^ ^^Al 71^ ol-g-^V ^Olt}. olE^V 0.7I ^ 
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^rxr Aj-g-s]^ ^#3)- -B-71 ^^*V ^i^ofl 4i^>s1 ^4 JL^-g- 

^ o^cf. ^lS^- 4^4- (shadow mask)* A>-g-SH 3 

^, ^ ^^(pixel)* #^<£^(full color)^ cj^eflol^- 

<6> o]s\& $-7} al^-s.^ ^14,359,507^1 7flAl^ ojf, o_ 

7l# ^ ^^<H1 2)*}c$ ^e<^l^ ^^-g- « c Mt°m ^ 

0 14^Kr 3* °1#^, ^^7> Si* ^ ^W, ^ 

^o_5.JjLEi «lc>l-^ o.^ ^SKr o]^ f2] 4 f f2f A>-g-^ 

^ s--ir^°a *iisw. °h ^ ^-i: ^*Rr -fM zl ^^1 

^Ap, SL^ ^ SL^ ^X>, ^ ^ofi tfltt S>3^* 7>^o> *>^ ( Wl-nKg. tg^^. nfl 
fl^^^^l 5*1* *§^*Hr <Q^9l SL^- Stt ^ f^l 1^ 

<7> ol^*V o>^£. A>-g-5L]^ #^o] o.^ ^ (glass transition 

temperature) 7} -f^>cf. aV^ofl ^-e] ^o] ^-o] 7 l ^*r<^ 

^yH^l^ ^ ^3^*1^ -g^l^l -ff-E] ^o] ^ 

^°J4 ^Ajofl ^ ^aj-ofl ^^.tr <fr3^-fr -fi-*]*Rr ^Jo| ^^.*>cf. 

<8> o|El*V -E-^ ^*>7l ^S}o} A]-g-S)^ <U*):2\9l A>-g- #^cll « 0 V^ HL 

^ o]^ ji^ ZLl-(group)^: £^^1-^ ^o!4. tij-^o] o>^ Is} ^-sf^i: 
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2\ O.S. ^5}-^ °1 ^4*14. ^4 7Mfe «<H^ 

£-*H H^r'S ^l-^ 40I ^.til^-Cpi -orbital) f^(overlap)4 ^S^ 6 ! 
511 3<H (carrier) 4*fl*Hir M^(trap), JL## ^M^Itt ??^ 44 H 

(quenching site), 47I ^4°1H ^-4 iL«l ^(molecular orbital) #4 ^-J: *J-g- 

ofl ^44(eximer) ^ ±.*}2\ 4*fl*Rr J2-4i#4 ^^> 7 | ^cf. 

<9> ^efl^ 1^3.03. 4-8-3 #^#^r =L 142} 4<#tr SMM ^21 4H 

-n $14. ^ 1-^5.^ ^4 9}x$& t^i^# -^-44^4 ^ 

*\ 5r^## 4-8-*Hr31, ofls.^ 4^4 3^ (Kodak) 4°114 

^£14 4^4 44,356,429Jl<>11 7fl4^ £3^t|) ^ (copper 
phthalocyanine; 44 CuPc4 DO 4 &4. 
:10> *<^* 4*4^ 4^r ^ 44^^ €4"& ^-2-3. H o V *^ Jl4 

7> tr^Tfl 4^34 XJtt 41 4447} 7># 4^3^ #^44. ^ ^ o]^ ^ 
514 ^4 ^7]^ *>^^ol ^i| £i 7 >^- ^ A>-g-£|ji 014. o]£]tr 4H 

4^4 1^4 13 S>3^-& £44 444 43 7fl4 41 44* -S-7H 51^44 
4 ^(phenyl) *1**H tfl^H 4^1(naphtyl ) 4^r^l# S^S^lS. ^4(4^4 
45, 554, 450S). 4X^4 4^^7l7> 4,4'-Hl^-[N-(l-4=ll)-N-nfl^- 

4 I3 lii] tl l5ll'd(4,4 , -bis[yV-(l-naphtyl)-yV-phenyl-amino]biphenyl; 44 NPB4 f")4 91 
4. 4^4tt 4^ 41 444 ^4S.(spiro) ^44 ^-s^ll 4^44 -B-e] 

44 f£f ^-ol 4^ 43, #^o] ^^4(4^*1 45,840,217JQ. 
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<11> *AA?\ t^-g; ^ AO. -.^O. g.^cJlLA]^^ 

oj-s-dI^- <*(8-hydroxyquinoline aluminum salt; Alq32} UO^l ^r^-§: ^^Vfe- # 

<12> ^e^l ^<3^ t^^^eflo] ^i^o) ^^^eflo] ^V^Tfl^ ^^}3. 

Alq3<^] «)*H ^^llr^r Ji^^S. -§r^ol vl-O.^ ^tg &*\]%°} 91 

A. ^S-^<LS. Af-g-sq^ #^-°r ^15,516,577^, ^5,366,811^1 

711^1^1 y oH^ #^°1 <>1 ^ ^^*V ^SSl w o V%^ ^5}-^ 

-^-efl -?i"T"^i M-bI-^^ ^o.^ °J:sl^ , ^ -g-JES. #<a°fl 

^3 A>-g-£lJ7 O^. 

<13> ol^gl h o V^ eJ-j^^ $4| ^ # ^ o] o. 7] ^ ^^cH] a^*] ^ 

-§-£)7l ^IHtt ^ -R-^ ^-TESq- ^S}-^^ ^AHl ^al^o>n> yVtq. ^^o] 7 > 

^e^m 13 <?>^°1 7ll^€ ^)3.( S piro) ^Efl# 7We ^^7> 
7M^^^-(^^*1 ^15,840,21731). #7jSl ^ 7flSl 5^* #43°-3- ^ +2)3. 
*§$\2) #^-8: -i 1 ^ 90£^1 z\M-e\±r ¥ 7fl^ Hfo] sfl ^7l (bi phenyl HI t\. 

<14> ^Afl ig-^S] 5E tf-E ofl^ n^o] (Kodak) *HM "iJ^M-^-g- 

-H -fM ^4=- °H4iK im i d azole)7l-i- A >-§"^ -31 -fM 3^#, # 

^= (fused) £ ^7lt IH^Ht -8-71 <Wt- f-S. $icf(u]^-^-^ 
5,150,006J> , ^ ^15,645,94831). 
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<15> $.7] ^ S.^-^ ^o|7) fl^fe ^-^-#^1 ^eto] w^g. £Jg 

(doping)^ l^f^l ^^7> ^-71 <§3>fl>M ^IHrMM- 

#^HH ^m(exciton)°l <*g_3. °flM*l7> ^(energy 
transfer)^ <*^-g- £>7ll t5>7];£ tr^-M^-*! ^4,769,292^) . <>H 

<^*HKband gap)£- JLiS(host )*Rr 

oflui^l ^£H^( band-gap) Jit} ^-A^j-TlM- ^-°>°> ^^tb Si^E. 

<*jg.S] ^bm, * <*IL2] ^. t=oil ^ ^S^l cfl^ ?i^-(band-gap) 

<16> ^7}o\}^ t^-g^ t$%s$ <*JUr ^£7V Uj^- ^ <*JeL?)5^ ffllE 

^ ^**H1 ^ ^HCexcimer)!- ^ Jl-§;°1 ^3*} vi-oV*];^ s)-^- 

°1 ol^MJE *Vcf. 1^3^ <3S^ ^7> sM ^t))^ 

(pi-orbital)^ ^-^SLS. 0)^-0]^] ^ig ^-z-m. gji 01 7 ) nfl^-ol^. zl ofl^ ^ Afl 
<S£-<y 4^€(perylene), <?Ke ^(anthracene) , ^ ^^-91 3)^3-?) 

&(quinacridone), fr D r^(coumarine) , ^ n 2t?*-S| 1^-§- ^ ^ 

^.o] ^(mbrene), ^^Mg Nile Red, DCM, ^ n -^-S^ll-ol &nf. 

<17> ^^s. ^C_^w-Ei w}-o> 3*r °1 

oj.^^ 3^0. o]^olc> ^V) BB>s. 4,5^ #7j-# 0 1^H 0 > -H-71 
^7>1- ^ CfS. #^#4 o]^ ^ ^ ^ 
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ol-fj-5. #^5. dio}^ A lq37> cflS^^l A>-g-£|ji oicf. 

<18> ^. 7l #efl7l#s] JIB^^H, i-g-^^r 7V*H, Jl^o] ^ 

al, ?flsl^ (carrier)^] °1# ^(mobility)* *r 5Utt -tiff 3 -fM 

<19> Cf^ ^-^-^ -B-71 ^ ^7>£f ^ ^71 O}^ # 

3, ^% ^3 -g-g-^OJiL Af-g-^ - olTi 

M", -6-71 # ^-.o. ^ 5£^ -6-71 «"fr«Hr ^7li7>S Tfl^Rr 

<20> ^-^si ^ rq-s. -e-^ <&^°1 ^jioll nq-ej- ^-g-7l^ £^oi -g-oi 

*H, £*R>^ 4 s 5^ 7>*]^ ^-71 -i-^-g- ^-fr*}^ 

<2l> ^ £ ^ -g-^ol £0.^5. ^ ^^*V -fr o.^l^- 

T 5^ ^71 $-fr*Rr ^7l±.7V# T^Kr ^olnf. 

<22> cr t^-g. -E-^ ^ f|o|i| eg ^6)] 

-fM^r -6-71 f-6-*>^ ^7l^7}# afl^SHf- ^olcf. 

<23> ig-igS] t£ Cf^ ^-^^ ^7>2l ^-g- ^Al2] ^ OJO.D1, * €<3^ ^#31 

ol^ A^AV i S.§1 ^Ajjo^ AHAKg. 3.711 7BAjAl^ ^ $-7] ^-R-tfRr ^7l^7> 

1- *fl^Hfr 
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<24> 



€*Rr #713 ^-i- *0°l*Hr3| -&~§-*Ml Af-g-^ ^ Ol^ 0-71 #^-gr ^*>^ # 



<25> 



^ ^ttf i^>Tr #7l^7>* ^l^-tVcf: 



<26> 



1] 



<27> 




R 20 R 24 



<28> ^-7] J^Al icq ^6fl^ f 



<29> 



<30> l-^(F), <*i(Cl), J±-§-(Br), 9? .8. .2. = (1)5. ol-f-o^ ^o^i^ ^ha^ 
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<31> is}7}°\) ^5]^ X x]&7]3. S>i4 o]Aj. ^^-SjTm *1 ^ 

<32> i vfl^l 20^ ftSK^; ^Al7l; <5>^o>ni7l(arylamine); H o v ^ 

Mt^I MSlUKnitrile, -CN) ; °Mlli3l7l (acetylene) ; 

<33> ^o>^( t hiazole), ^>#(oxazole) , °] imidazole) , ^ (thiophene) 

SLS. ol^-ol^l ^-A^^fEi ^Eflsq^ oI^jl^ 2E^ 

<34> #71 IS. #7] (moiety)^ *14J-7l°H, 

<35> ^ RlOjq. R ll f gj R 14<4 Rl5^ ^ O.S. ^Alofl ^ 

^ ZLBl iE^r Jl^# ^ SL^, 

<36> #7l X ^1^71^ 

<37> -Iri, <*^, ti.^-, 3E^=r .9^2= §5.^1 7l ; 

<38> ^^tt X *l«:7lS ^>M- o]# ^1^£]71M- *l$-5q*l 

<39> i vfl^l 20^ *l y <Hr ftsj-^; ^^171; ^^c>n] 7 l ; ^SH^; u) 

M^7l(-CN); <>H)fJ3!7l; e|o>^ ( ^}f, o^tf^, hl^t e)^.^^ oI^jls) sJ-^-#; 
H^r #71 3}-n+l IS. &*}s)±= *M (moiety )o]t\.. 

<40> ol^oflAi e^-g. ^I^Tfl ^tg^tf. 

<41> ^ Mj-xgo] #71 Sj-fH] 1S O]^ ^-^ol QjaflS. ^ 

-§-5)^ -B-71 ^ ^7H1 tfl^ ^^^vcf. 

<42> ^ ^-tgofl *]-g-^ 0.7I ^ ^7>^ °- S. lol] q-Bj-tfl&Cf. 
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<43> £ icflAi #(1)^ «£#(2)* *l^SRr o.^, #H^<N, «1 ^-4?, 

4^ ^>-§-€ ^ ^51^ = 4pg- #(l)JsL A>-g-^}7l $f$\*}^ #(1)4 

°<R" #(2) A>ol6fl ^7]^ ^<3*l)7> Af-g-SHo) 
<44> ~( 2 )^ HVtfl ^ ^( 3 )0. S «-Ei -fr7l#o,] o^}oc) ^ 7 ]^ o^o] 

^-£|<H , A>-g-E}^ -^o. oi-. indium tin oxide), 

-t>sl-#( indium zinc oxide), ^sHKtin oxide), l-s}- ^^ -t>5|-#(f luorinated 

tin oxide) ^4 ^#-^01 a}-^ ^ oicf. -e-71 ±7.} ifl^H 5Jo] #(l)^ 

^4*H ^ ^Jl7} ^-ffe ^4? *>-g-« ^£ oflA}^ JjLig 

^^-3}^ ^ f-^(vvork function) 7} ^ #^ a}eji^ o] w}^*} 

4. H ^p7> ^ ^-i" *>-g-^ ^-f £^ *l*fl* 7}*}^ 4i7># nfl 

<45> c£^z. ^(2)54 Til^l ol a (4) - ^ o]^ * o. S 0^0.^^ ^^g. HVo> 

-§-^ fJ-^o_3. °l^Rr ^-g: tl-cf. 3* °1##(4)4 -§-^#(3) A}ojofl 

^ ^AS^E] «>o> 0^ yj-^o.^ ^7># o]^>^ ^7} o]^ #(5)o] <H*1^ 

tf. ^>-g-^^ 3* °1^# S o]^S] ^d\] ttj-Sf ^7>fif ^<2} Afl^^- ^*1tt 

#(4)^ #(5) ^ sa^. 

<46> #^"#(3)* ^*Hr «-^£r ^ ^7> ^ #^ ^Ai A i ^^ > n ofls^ <£ 

^lMAl), ^uil^(Mg), ^r(Ag), §#(Ca), 3# (Li) , *>ni-fl^ ^ 

(Mg:Ag) e]#4 ^n]^-(Li :A1 ) -g-^ ^# Hl^r ^(1-20 A)4 e)# #^ 

4°l^-4 °^°l-e-(LiF/Al) HL^ ^^l^(Li 2 0/Al ) ^.S 2 # # 
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^-oj ^ olcf. <y ^7} £ «o V ^ €31-1- 7>*M i^l- 

<47> £ 2*11 ^-71 S. 1^ -^71 ^HH", 2 7fl 

^ ^ ^(2), ^(3) ^ol^ o. 7l# Aflg.^ %o]x%. £ 2<fl>H #(1), ^(2), 

#(3)-& £ 121- yj^yj- 71^, <£^, ^ t^t^H , §K6), ^(4), #(7), # 

(5)^ ^ ^ 3* ^v^ > ^ ol^^- i4E}^cf. 

<48> 0-7l ^ ±.X\<t\ *\5L, ^&<&, ^ ^ ^Al7l7l ^ *1H 5L 2°fl ufB^ ti> 

2«\)*\ °<J^ ^(2)3f 7^1^^- ol ^ a-o^( 6) o. ^-71 Mtol4 ^ S^r 

J1^>S ol^ol^l ^.^4 o>^ ol -31 ^^O.S^-E^ ^ -cl^g. ^ 

**>7ll <5><*| ^ 01^0.5. ^^sr>^ *VC}. £ 2<^1^ ^ o]^f,( 4 )<2}- 

°1^(5) A>olofl ^-^(7)^ o^jjj. -g-^-o_JLW-Ei z}-z]- ^£ ^>7V 

<49> ^-ol q]X\$_ 5L 1 ^ £ 2^ ^ ol^cflc ^7>o) 1^*1 ^ 7 1 ifl *H 

<50> S. S. 2<*\}*\ Zt^*] ufEl-^ tfl^ -ft-71 ^% ¥ 711^ 

$WRr -B-71 #^oll 5U<>H, °ltt ^ ^AHl ^-71 5j-*H IS S^S) 

<51> ols>oflA^ s\-V%+\ lo) ol^ >i2lS ^Efloj ^-^ofl cfl^C^ ^^tl"^. 
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<52> 



^71 5}-*^ IS. M-B^vfl^ S^l^l &°H, R 1 ~R 24 7]- 5.^- ^ %*}S. Sj- 



^-#^r o>Sf]-^ 7>ul ^(aromatic carbinol)^ fK^-g- <£^t- ^S]^ ^^1=1 

Sj-^-^-ojcfCj. Am. Chem. Soc, 52, 2881, 1930). ^^^^1 *H^-^r 5^#£r, # 

7] -5^1^ 2l-^-#^^ >^s(double spiro) °l-g-*}<*! cj.*^^ *1 

-§:, ^ J§~Sr ^ SXS.^ tb ^J°lcf. 



<53> 



<54> 





<55> 
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<56> 




*13^r ^ *]«r*H# 7}^ ^ ZL ^lS^r ^*>; 1 vfl^l 20^1 

^ firs}- 1-^, <*^, «-§-, f-^ ; ^^7); o>^o>^l 7 l 

(arylamine); u o v ^ ftaH^h; E] o}#(thiazole) , ^>#(oxazole) , 0 l^cf# 
(imidazole) ^ oj^^i^ sj-^-*; ^MlMOiitrile, -CN); oMll^l (acetylene); 

7> ^ ^ SU-^, £1> °lt^ «*l#Sfl3 ^JIB^ ^^-(fused)£)^ (fused 
ring)* ^ 




I > 
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<60> 



<61> 



<62> 




» > 



<63> #7l oflAl^ oJ^JLe) CfAl Hi^r § C^Vo] ^ X ^ S A) £^ Jf^ 

<64> *fl-g-*Rr -B-71 ^ 4l7Hl ^-§-€ =7= Si^T -B-7] 51-^-1-^ M- 

<65> la] 
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<66> 



B 




A' 



B' 



A' 



<67> 



Rl~R24 7 > JE^ ^ ^(Hydrogen atom)S. 9X^r ^-f, £ ^-E- S^^-S., # 

71 S)-*)-^ la9\ ±)o\}*] A , A \ B , B'* ^ ^ 5)1 ^(phenyl) 7} 7} 5L^ ^ *1 
Si-ir ^-f, oil- A}-g-*V ^-71 4i7>^ ^ ^ |M *>nf. ^ 

€°>Mr t# SL^r* ^°1^M- 3* ¥3 Sfe ¥^ -¥-^§> 7 ] 

^^M^ a, A', B, B'^-S. S^s^ ^^( P henyl)7l^l ^± Qx}<>\] ^X|ofl 



<68> 



^*MMH A, A'^g- ^*Rr 31 ^71 #2] s%^, B, B'-i: ^*Rr ^1^71^ 5gi£ 



■& *lS. ^iH^JDL $1.?-^, Jfs^o.s A, A' 2] 2ll 1 d7l7> B, B'^l n^7}7\ ^ S}±r 
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<69> §>i4^ ^11- A, A'-fr ^^Rr ^1^12] ^U}^ 

* aN^H- ^ $1^ ^-g-711- sl^^ ^ °X^. f^oflsi <*iaH1- ^m*} 

<*]AH ^<2] Jl3}-7> cH^l} ^^l^ ^1^71 A, A'oflS 

<70> a o V 7 1 sJ-m-Al IS M-^xfl^ ^-XHl ^ -^<^^>7l ^*r^, ^^7l A, 

A\ B, B'^: SL^ zj-z}- ^-^JljlL ^ o]^ ^-g- x]^ *l€;7l, tfls^o] ^ 

3. °M ^(aryl amine) 711- SL^H «-*Hl 3* °1^ ^* ^ 
9X^. 



<71> -^-71 1^>L7sHH ^^S.-ir# %o) 7 ] Cf^- tfj-ig o.^^ i*} lfl-»MH3 ^ 



*1 *^>S.S. ^ 7^>Sf ^7>^ ^Al^ ^ olcf. o] Si ^ 

t'H^I^ (carrier) 3^3^ ^^*V = tiVcfl ^q- A}olofl ^7fl*Kr 

-R-71 #3-, ^ ^ T'flel^^ o]^- ^(carrier mobility HI o} 

*r SZcf. 7fleH*^ 7fl^ -fM ^ i^fsj ^3l^r -3- 

^7> ^ ^ ^cf. 

<72> ZLE^S. A>-g-£l^ -fM MM ^^*V ^ J**l 7fl^^o) o)^ ^ £ uj- 
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. <>l&m ^°fl 13. M-E^lfe- #^ofl S]^H ^€ ^ & 

^-71 3}-3M l a ^ »j)1^7l A, A', B, B'<>11 ^i^>M- 3)^1 

(mobility)* ^o)t]^ ^# ^ 5U *l€7|# 5L<^H €*Hr <3^r ^ 

°le-i*b ?tisH (carrier)^ <^-£* S^Rr ^%^r t>}±± ^-8-7)1- ^Ajofl 

^7>S] ^ j-^jq. ^ 7 >a] 71 71 ^tb 3E cf€- w 0 Vtf o.5L^ ^ f^j 

<£3.» (doping)^fe y o v lH ^cf. ^ (dopingHl ^-g-sq^ 
$r ^ ^*Kr oflui^l ^(band gapH ^ #3* 

l^f^H #cfl^o_s oflM^i tfl<* ^-o. 

^5-^ ^Hrd!, ^3. A>-g-5l^ <gj-i=. ^5L7> ^ ;3- ^ i ^ - 

■& ^^l *>-g-3£r IS. q-EHfl^r o] Sfllt 4 s $l^r 

t^°-3 4^ 4^-71 # 5L<y*}Jl ( 5fl^7l A, A'^l #cfl 3-2.3. <>IM*1 tfl^#^- . 

°1 €■ 4-g-7l# JE^H -g-7)- ifloflAi $1*1-1- B, B'SJ 3fl^7l# £#*Hr ^*13 

A o v 7l <a-g"£ 7fl^#^r ol-§-*> tflxajol ^^°] oil #<HH *H^7} B, B'°fl ^ 
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<79> 3] 




<8i> [S|-«H 4] 
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<85> [s|-*H^ 6] 

<86> 




<8?> 7] 
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<88> 



<89> [3j-«H] 8] 

<90> 



<91> [sHH 9] 

<92> 




<93> 10] 
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<95> 11] 

<96> 



<97> [3^^ 12] 

<98> 




<99> [5}-^"^ 13] 
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<101> [444 14] 

<102> 




<103> ^-7] 1°] 3r[4#^ 2 7fl Ol^-o] 2 # ^4 5. ^ l^H JE 

°tJ4 ^rS. 5^4 , zl cfla^o] <fe ^ 15, 444 164 

44i-lr 0 14. 
<io4> [444 15] 

<105> 
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<ios> a o v 7 i !^ Sj-^-i-^ sJ-^H la^ 7-2l3. -g^^, ^ ^ 7 1 A, A'^l ^1^711- 

3* H^r #7} ^Aj^lTlM- <£^7l«- £«g*M ^#>5HM £-7} 

?>3] 3M ^ll£(pi-orbital)^ f^-g; ^^sJ-H: ^ & £0] , ^711- £.<ysH 

<109> [5}-*H 17] 

<110> 




<m> [sr|-*H 18] 
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<n7> 21] 
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<118> 



<119> 
<120> 



<121> 




23] 
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<123> 




<124> A o > 7 ] sJ-^j-Al la o} ^^14, S\)^ 7 ) B, B'^l 3^tr ^^l* £<a*H A oM 

444 IS. 444^r ^ 2 7f tiV^-^j 444^r Jl£4« ^ &4. 

<125> olaj^j- ji«-7l- ^Eflo] 0.7I ^ r^*}* ^4 nfl ^ ^4°1 o}^ ^ 

^ (spin-coating), f- ^^(roll-coating), iH^ Sfi^ (screen-print ing) , °<Ja. 

3! (ink-jet printing) ^4 *l-g-*M *fl4*Rr 4^4*}4. 

°14 ^4 44^ IS. 444^ ti>^-^o.^ 444^r ^.^>^1 rfl^^o] ^ 

<126> 444 24 44 264 4 ^-##4 4°fl 44\£ 2 ^°14. 

<127> [444 24] 

<128> 




<129> [4*1-4 25] 

51-30 




^ ^7l^H 7H<3Ai£ -f^tt o. 

^ Cf^tb ^M3# 7>^7] nfl§-6|j , <#7] -f}-7] °__g_ ol^oHs ^ <£ 

7} iL^*Kr ^7>, ^^-^ oi^-g- jgj^ s->^ -B-7l#s. °l^r<H*l 

^ ^(organic solar cell), Bfl<£^l*l (solar cell), ^>7lM- eflo]^ s^oll 

A r-§-^^ OPCCoptical photo conductor) H.^ , -fr7l# M sH^^eK organic 

transistor) cf^rTfl A>-g-^ ^ o}t}. 
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<135> # 7 ] if n>^^ ^ «o V ^^ °1 » °l-§-^T ft 7] ^ *H 



<136> 



<137> 



<138> afl^ofl 1 



<139> 



<140> 



<141> 



27] 



<142> 




<143> 2-J±SS.wV°l^(2-Bromobiphenyl) 5.0 g(21.5 mmol)# THF 50 mH ^°}JL -78 

'CS ^^tb ^, ^^el-^-^e]#(t-BuLi) 32 m«(1.7 M in pentane)# *{7}*}<% 
4. 
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<144> ^ ^^o\]*\ i X\# -§-o> isai-Al^l «i 2,6-^ti-S.a.«?]:M^fe 

(2,6-dibromoanthraquinone) 3 g(8.2 mmol)^- 7}*M 30 ^1} M*V-&\JL, «!-§- -Br^l- a-] 

<145> ^<Hl^^lEfls.(Diethylether) 30 m££}- 2 N -§-^j 50 ml2] ^ -g-°JMl #7] til 

-§-1-8: -M 30 -g-?l 51¥i*H ^€ ^3f*>ji 1-54 tHiMHli=L 

(diethylether)S. ^ ^ ^S^j-^cf. 

<146> Aj-7l ^2:^ H^ll a]S f 5.1 gl- #|*H 60 m*^ <>M|S-tH| ^91 ^, #°fl%=(5 

°<M-)^ ^(35 % ^-§-5«)^: 3 AR1 «:^>^cf. ^€ ZL^l 3^#* ^ 

-^j-Jl oHIeaVo.^ Jf £2:^ s>7l 5)-^ 27^ 4.6 «H 

Ml s^l-i: ^^^fC^-i:: 88 %). 

<147> #7HH ^ 2 ^ sj.*}-Xj 27^1 NMR ^^4^ 

<148> !H NMR (300 MHz, DMS0-d 6 ) d 8.12 (4H, d) , 7.52 (4H, t), 7.32 (4H, t), 7.06 

(4H, d), 6.84 (2H, d), 6.28 (2H, s), 6.16 (2H, d) 
<149> afl^ofl 2 

<150> 285. X^i)^ #^o) ^) 

<151> #7] ^ nl^S}^ ^-#-g- ^*><^ *>7l 285. H-E^^r # 

<152> [S)-*)-^ 28] 
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<153> 




<154> THF 35 mW) 2.68 g(11.5 mmol)^ 2-«.S.S.H>°lBfl^(2-bromobiphenyl)^- *o]3L, 

-78 °CS- ^^*V ^, E^e)--^-^^f-(t-BuLi) 16.9 m£(1.7 M in pentane)# ^7>*>JI 
£r.£<HH 40 iH^S^. 
<155> ^-7] -g-onofl i.44 g( 5 mmol)^ 2-w.S.S.d>E 5}^(2-bromoanthraquinone)^- 7}f>\ 



<156> 



<157> 



<158> 



<159> 



tHlHl3l = (Diethylether) 15 mlQ 2 N ^r-g-^ 25 inA^l ^ -g-^Hl 

(diethylether)S. ^ ^2:5}^ 4. 

-#7l°lH £2:^ -HSfl ^ ^ 2.5 g^- #1^H 50 mi^ ^EAJ-dfl ^-o] * ^nflig 
(10 ^Itb >#<H 3 *m ^-oV ^^cf. JLM] s|-^#-§- <^*> 

Jl o}/|ea}o S *$o]^ ^s, X\?\ #7] Sj-flH] 28^ 7Mfe 2.2 g9] »JH _n 

31 5)-^-!-* £&i=K*r-i-: 79 %) . 

^•7]ofl^ 2)-^-^ 28^ NMR -g-^^^ cf-g-sf ^-cf . 

!H NMR (300 MHz, CDC1 3 ) d 7.9 (4H, m), 7.5-7.4 (4H, m) , 7.3 (4H, t), 7.2 (4H, 
m), 6.9 (1H, d), 6.8 (2H, m), 6.5 (1H, s), 6.3 (2H, m), 6.2 (1H, d) 
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<160> -^}A]ofl 1 



<161> 



#7l 3*§Hq 12] ^*>7l i?]*H *]-7l S)-*}-^ 293. Sf^^- 



<162> 



29] 



W*tq 16] 



<163> 





<164> a o > 7 ] 295. X^fe #^ IrH 1.34 g(2.6 mmol)sf 4,4 , ^-(c] ofl ^3^3. 

^ D 11^)-l,l , - w l^l , d(4 ) 4 , -di-(diethylphosphorylmethyl)-l,l , -biphenyl) 0.5 g(1.3 
mmoU-l: 80 roes] DIM ^ ^, ^<^H s]fl-oll J|-a}-o1 j= (lithium ethoxide) 2.8 m«(l 
M in ethanol)* z^?}*}^. 12 maV*V jp. Hxjl sj-^l-g- crjiz). 

# ^ #4 ojl^s tf-§- ^ ^S^^cf. 



<165> 



<166> 



ol«q. ^-o] ^o^^i gj.*}-^ a^^l^ Sefl^l ^sKtrain 

sublimation) iHj-ir °l-§-^H 

£<H*1 3*«H W°-3. g-*}S)±r ^3f#S] ^ .g-*| ^ 2js£ 



<167> 



<168> 



<169> 



5Jt C (94.9 %), H (5.02 C (94.4 %), H (5.12 %) 
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<170> o]s, ^ : n62 / ^ 1163 [M+H] + 

<i7i> ^aHI 2 

<172> ^-7] S)-^ 1^ 2}-^!-* ^*>7l ^^><^ -S-71 *\}^} 1^ 275. H-El-ifl^ 

<173> 2 ,2-^5)1^ til ^(2,2-Diphenylvinylboronic acid) 1.34 g(6 mmol), ^7] 

*H2:°fl 1^ 27^1 7}^1^ 0.36 g(0.75 mmol), Pd (PPh 3 ) 4 0.086 

g(0.075 mmol), 2 N ^5L^ K 2 C0 3 ^-g-^ 10 m£, ^ #^931 20 ml2\ ^ -g-^ 24 a] 

<174> o) tiV-g-g- -g-ofl^. ^ Qt)i\7)3. ^MS 1 * #5.^0|^r^^. -£M 

S-Sff 7>*V ^ ^m#-§- Hlg- 7><?H 4.2 g«\ ^7) 89] 7}^ 

jLz\] ^^(^: 75 %). 

<175> <£o]%\ s).*)-^ 8 5 3LA|5^ ^^l-o) o]^. «.^ ( ^ *m -g.^^. 

<176> - ^-^4 : 

<177> & C (94.70 %), H (5.30 %) / ^ & C (94.3 %) , H (5.4 %) 

<178> - ;g *g : 

<i79> o]^. ^ : 8 36 / 837 [M+H] + 

<180> - -o ^ : 387 .7 » c 

<181> ^aHI 3 
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<182> A 0 V 7 ] ^ S^^4r ^^>7l $)-5}<q ^7} 7])^<>\) 2^ 28^ 

#^#^3. *H ^-71 153. ^^>^i=f. 

<183> s^ai 28^ 7Mb 5.6 g( 10.0 mmol)^- &± ^7} *HM 60 

ml$] THF°fl 4? Si ^ , 78 °C^l^i eH sl-^-^&l#(t-BuLi ; t-butyl lithium 17.6 md(1.7 
M in pentane)*- ^7>s>^cf. <%°\ -g- «!}•§- t!" S^l ^ 4.5 m££) ^nfl 

^^.5flolE( trime thylborate)» 7>s>5gcf. -g-<*»cq a^^ -* 0 Kg-o. s ^^^^ 3 

a1# ^-<# HLtLV*V ^ 1 N ^vSES] ^<l> 150 mi 7}^}^. ^ 1.5 a] 

<i84> JL*ll M # 0.2 g^- #|*><*| DMF°fl ^ 0.06 9,10-^ ^.^S^M 5} 

^(9,10-dibromoanthracene), 0.16 g^ K3PO4, 12 mg^ Pd(PPh 3 ) 4* *}$}S, 7}*}<%v)-. 
-g-ofl ^.cs. 60 ^-^ if. oj= 18 x\# ^o> iHtiV*> -g^o} ^3^o,S 

^5^. ^€ -§-<*Hl 20 m£* 7}<sH 30 ^ ^#3^5^ JL*H* 

°^^\^. ^^i^l i^ll: 50 lttC^ NMP<Hl ^-<?1 ^ ^el^ofl -g-^M 7l Jl -g-nfl-i- ^ 
^1^1 ^ 7>^M «J]Afl^ Aj-7] sj-^j-Ai 150] ^-i- ^ ^ # 0.16 g* 

<£<%JL(^-£r: 41 %), EEj|oi ^Sj-(train sublimation) ^-g- <>l-g-*M ^^\^ 

<185> oio]^\ 15S SAlSj^ ^4-1-^ ^ * ^ ^ ^uzj-b cj-^-4 £ 

<186> - «-Al ; 

<187> o]^. # C (95.2 %), H (4.79 %) / ^ & C (94.9 %) , H (4.70 %) 
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<188> - ^ 

<189> o]^. & : 1134 / *m ^ : 1135 [M+H]+ 

<190> ^ Al<^l 4 

<191> ^7] 15] W-i-gr ^^>7l J$7] aflabofl 2*\ 28^ 

<192> ^7] 289] ^-S* 7}x)±; 5.6 g-i: ^ ^7] s>ofl^ 60 m££| 

THF°fl ^ ^ 78 °C°1H B^^-^-^^#(t-BuLi; t-butyl lithium 17.6 ml(1.7 M in 
pentane)* ^7}-s}<%t\- . 

<193> *£ 7 ] «>-§- -g-^-i- X\z} ^o> StiVtb ^ 4.5 wl^\ I^III^IS 

(trimethylborate)* 7>^>^cf. -g-^ -*^r^-S 3 

<194> AilAj^ ^ o 52 g A ^ o] 7 j ^.0^ 10 m£2] DMF°1] ^ 

0.3 gfij 9- W.S.S.-10- 511 ^^>M2l-€(9-bromo-10-phenyl anthracene), 0.42 g^ K3PO4, 35 
mg^ p d (pph 3 ) 4 # 7}*}%t±. -g-ofl^) 60 ^ ^ 12 Al^V -g-oj jjTtiV 

# ^£r°-sL ^z^-Al^cf. t^z^ -g-oflofl ofl^ 20 mt« 7>*}JI 30 H^SS 

cK :n*ll» <*W}jl t}A] 150 mis) fSSlfl -8-«fl^l ^1 ^ ^B^V^l f-3zf 

^ ^ 0.26 <#7) 10^ ^-2:1- 

<g^Jl(^^:: 35 %), Mefl<?l ^-(train sublimation) ^U-i- tf*? 3*H*r5a 
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<195> <g<H*] 2}.«J-ai 10,03. ^-i-S] €^ ^ , ^ ^ ^^Hr 

<196> - : 

<i97> o]^. & C (95.0 %), H (4.95 %) / ^ & C (94.9 %) , H (4.83 %) 

<198> - 2]5£ : 

<199> ol^ & : 732 / ^ 733 [M+H] + 

<200> ol^r>^ a]] X> ^ ^a]^ 5 ^] 7^1^ 5]-*}-^ 1* ?\ ^ 

<201> -^H] 5 

<202> IT0( indium tin oxide)7> 1500 K$\ ?f-v]}3, 3.*$$. -R-E} 7}^^ 

t\. ^ #£f^n>« °l-g-^a} #7) 71^ 5 MM^V ^ ^ ^^M^ 7l °] 

<203> oj^Tll IT0 ^ ^ $H1 ^ ^<3^ ^^T^r <5>^i ih7>^ ^ ^ ^ 

^Khexanitrile hexaazatr i phenyl ene, HNHATPe}- *}-)-g- 500 A ^ ^fls <1 ^1^- 

<204> [5}-*)-^ 30] 
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<206> n. Tg^-g- oi^>^ ^-^o] npb(600 A)* ^^Kn, ^^2] <3^g- 

*M s}-^ 31^1 7^ 5|-tj-l-(2}-^-^ 1<^H R1~R24 7 |- 5.= # 

150 ^IS. ^a>*>^cf. oj^azj- Alq3 (400 

A)« >^7l $H -8-7l# «V^- iQ-JL^t}. 

<207> [^-^ 31] 

<208> 




A cM ^>-^<g^ <flofl ^>^o.S. 5 A^ ffi2}ol£(LiF)S} 2500 

^zv l A/sec« -B-^l^^Ji, e^f- 0 2 A/sec I^Itt^ 3-7 a 

/sec^ ^£1- ^l^cf. 
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<2io> a o v 7 ] 4^s) $-7} ^% ^*H1 10.1 V^l €31* 7}*V ^^r, 10 mA/cnf^ ^ 

it UlE^IH 1931 CIE color coordinate 7]^o_3. x=0.218, y=0. 301^1 «fl^-s>^ 57 nit 

<211> -^ Alc^l 6 

<2i2> IT0( indium tin oxide)7> 1500 A^l ^ 3.^$. 7]^ *fl^*fllr ^B" 

-fftr t-S-'^HH 2,^-4 ^2:^1 ?J * #^p> ^]^7lS oj^Al^ 

<2i3> oj^Tfl I TO ^ $H CuPcCcopper phthalocyanine)» 150 A ^ ^ 

NPBC600 A)-§- ^ ^^Kn. t^-^) <*^§- f>}±r <#7] Sj-*}-^ 16^ 7}^ 
-§: 400 f^r&^r. ^7>^ ol^jil- 04 ^-o. ^ Alq3 (200 A) 

# i?Hl f^sH o.7l# «>ni- ^s^c}. 

<2i4> Aj. 7 i ^7} ^<y# o^ofl ^Af^ilS 5 A21 Jf^s. &1# #3.e}olJEL (LiF) £>i. 2500 A 

1 A/sec* -fr^r^, e]# ^s^l^ 0.2 A/sec W^l^ 3-7 A /sec 2} 

<215> Aj-7i o. 7 i ^ ^o\) 9.i v^l ^« c >^ *l7fl-I- 7>tr ^*r, 10 mA/cnf^ #ff- 

^£^1)^ 1931 CIE color coordinate 7]^°.3. x=0.159, y=0.089<Hl ^fl^>^ 126 nit & 
7}9] %aJ\ ^gfljH^ol ^s^cf. 
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<216> ^3 A] ofl 7 

<2i7> ITO( indium tin oxide)7> 1500 A3 3"3 -frs] >Hl^^l# ^J- 

o.*V 2^4 ^1^^ Aflaj*r°J iaAltl ^ #3^-3 ^1^7lS 

#*m3. 

<218> oj^Tfl §3^1 I TO ^ 3°fl <#7] 303 HNHATP* 500 A 3 ^v\]S. 

1 ^ 3* ^"t^r ^^£3. zl °l^*Hr l"^"?] NPB(400 

A) ^ ^#3 #3 ^ AH 32] JJ-fl^ 15^ 7^ 3}- 

^"§"i- 300 A3 ^ ^^>5|rf. 7^} ol^azf ^3 ^ Alq3 

(300Anm)« -#3 3°ll -8-7l# #3 3"3 ^fi^cf. 

<2i9> a o > 7 | ^ -oi^ j^ofl ^^^o^ 5 A3 3* #3.3°l3=(LiF)3 2500 A 

^13 iH^iTEr^- ^(^r)^l- ^*V£3. ^33 3*<HH ^-7l#3 ^ 

3" ^fi^r 1 A/sec-fr $-*]f>}<%5l, 3# #5.33 0.2 A/sec, I^Itt^ 3-7 A 
/sec3 ^3 #5L* -rr3*r£3. 

<220> ^-71 *fl3^ -ft 3 ^ ^Hl 6.6 V3 i£ u o^ 7h*l ^3, 10 mA/cm'3 ^i^- 

UJEOflAi 1931 CIE color coordinate 7]&°.3. x=0.184, y=0. 242*11 Sfl^Sl-fe 254 nit H" 

713 3^ i^M^o] ^^3^3-. 

<221> ^ X\c4 8 

<222> ITOCindium tin oxide)7> 1500 A3 ^MlS. 33 3.^^. -ft- 3 3^ ^fl^Hl- 

o.^. ^oflo,)^ ^3 ^il^ii >*fl3*H £2:3*1 ^ #3^3 M]^7}3. 3^3^ 
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<223> o]^ 7 ]} IT q ^ iflofl 41-7] 30^ HNHATP* 500 A 3 

1 Si* 3* ^^t]-. -L ^H) °l^*Hr l-^o] NPB(400 

tM"^- 200 A3 ^^15. ^ ^^>^cf. ^7>^ 0^4 ^01^ crf^-g- ^ Alq3(300 

A)» ^-71 3<Hl #3 o. ^jl^o^ 

<224> ^-71 #7} ^<y^ $H1 ^^f^lS 5 A3 ^15. e|# #5.5+oic (LiF) ^ 2500 A 
^13 IH^m* ^d^(#^-)^- ^^-sm-. ^13 -B-7l#3 ^ 

^ ^-SL^r 1 A /sec* -ff^l^^ji, elf- #^e}ol = ^ 0 .2 A /sec, I^M^ 3-7 A 

/sec3 ^ ^JE* ^)5>^4. 
<225> ^-71 ^14^1 -fM ^ ^Hl 6.7 V3 ^7il# 7}^ ^2]-, 10 mA/cirf3 

^S^H 1931 CIE color coordinate 7]^°.£. x=0.172, y=0. 156^1 *fl^1-^ 168 nit # 

71^ i^M^o} Q^s)^. 

<226> ■£] A] oj| 9 

<227> Aj- 7l sj-eVAl oV^A] 2^#3 3^*1 *1 ^1 3 ^<LsL ^ o]^S\ ^ 

# 7>^1 §^ <§>£^ ^ ^Cf^ ^-1; ^^>7l 3*}^ Cf-S-3 -^-g; 

<228> ITOCindium tin oxide)7> 1500 A3 -t-^HS. «J-sJ- -fr^ 7l^-gr ^l^l* *r 

-B-tr T-§-°->HH ^-§"4 4^^o.S ^ ^ sfcr) TiSAl^l * #^n> ^713. o)^A)^ 
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<229> ol^Tfl ^ul^ ITO ^ ^ 3H1 #7l 30S] HNHATP* 500 <g 

^ ^-S* 7V^1 Jj-^-#-fr 400 AS] ^ f^fH, <>14S ^ ^ 

^« ^ Alq3# 600 A^l *M|SL ^ ^^}<%^. ^7} *H 1r 

*>3^3. 5 A si t^S. ej* #^£Mj=(LiF)^ 2500 A ^]$] ^■f-^-g- #^"*H 
#^r(^r)^ ^^*>5S4. ^-7]^ ^ofl^ ^-7}^$) ^zj- 1 A/sec* -B-*1S>£ 

31, #3.2MS^f o.2 A/sec, IH^]^ 3~ 7 A/sec^ ^ #5L# -fr*] 

<230> # 7 ] 0.7I ^ i^Hl 7.8 ^7fl# 7>tr ^54, 10 mA/ciu ! ^ *i-ff- 

^S^H 1931 CIE color coordinate 7l^°.5. x=0.326, y=0. 550*11 sfl^fe 464 nit 

<23i> ^vt^ ^7l^7Hl -H-71 iW-§-£- o]^ ^3i)s.(double spiro) ^-2i7> 

^ ^ t# ^7-> ^k%^°\) A>-g-£]^ 

(dopant) ^ , o}?.^ di^>« ^1^>^^ nfl ^ 
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[3^8- 1] 

[ 3*«H 1] 




#7] S^*] 1^ ^HH, 

R l- R 24 fe ^ =-^^O.S. S^r ^H, 

; ^(F), ^i(Cl), Ji-g-(Br), £ °1^<H^1 ■SO-S.-fE] ^i*S| 

tt ^S.^7] ; 

1 ifl*l 20^1 *K V ^ ^rSH 5 ^; WO 7]; o>^o>ni7l(arylamine); *o v *cMr 
^sHr^; qM^7l(nitrile, -CN); «>MI««7l (acetylene) ; 
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^^>#(thiazole), ^}#(oxazole) , ^H^C imidazole), ^ (thiophene) 

ol^o]^l °l^ulBl 5Ett 

^-71 #7l(moiety)<?i *m7H^ ( 

R 10 4 R 11 , ^ R 14 ^ R 15 ^r ^ ^-^^0.5. iE^ ^0>}*\ 
^ JLZ\ HL^r Jl^l- ^ Sloe}, 

^"71 X ^1^71^ 

<*i, til-, i&^r ^5.3171; 

1 ifl*] 20^1 ^l«o v ^ ^^l7l; o>^o>u]7l; ^sH^h; q 

S^7l(-CN); o>Afl^tffl7l; H]o} t) ^-a>^ ; olnlcf^, ^ Ejii^ cj^s] ; 
2^ #7l SJ-^ 1S s^lsl^ ^7l(moiety)^m. 
2] 

*H 1 %hi 5&°h, 



X 
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^■71 x]&7]<>] ^HH, Xtt ^ €7>; 1 20^1 *lnH£ 4 s 

±.\ HL^r Jl^= °] ^-5L3l7l ; 1H?-A|7l; 414 13 j7l (arylamine) ; 

H=^r ^sHr^; EM#(thiazole), ^>^(oxazole) , S£^ ©1 n] t}^( imidazole)^ 

sl-^-i-; MS^7l(nitrile, -CN) ; o}a)|| ^7] (acetylene) ; ^ IS. & 

^2] ol^ji^sf ^(fused)£M ^^Jie^( fused ring)!- ^ 
31 

*ll 1 %H1 A^H. 
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4] 

5] 

4 1 *cMl S^l, 

^7] 2}-^ IS] ^l-ol ^ o]^ ^o] -B-7l^^7>. 
6] 

7] 

*fl 1 %H1 

^•71 Sj-^ 12] Sj-^-l-ol ^ # ^<y o.^^^ 
8] 

A oM 5]-^ is] ^#o] t^E l-^O] o. 7l «V^-^|. 

9] 

1 ^ V ^flS] ^"7) 3^*] 1^ ^l^h 
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10] 

-#7} &x\7\ -9r7] Efloj: ^ (organic so i ar C el 1)^1 $.7)±x}. 

[^t 1 * 11] 

*)1 9 %H1 

<$7] dix}7} OPCCoptical photo conductor) &7}^z}. 

12] 

^11 9 ^1 

#7] ±x\7\ -B-7l S^fl^liEi (organic transistor)^ *\7]4lx\. 
13] 

211 9 %H1 91°]*], 

#7) ±.*\7\ efl^^^l (solar cell)'?! ^_7}±.t\. 
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